This paper is an empirical exploration of the determinants of the required credit spreads on highly leveraged transaction (HLT) loans. The analysis uses a multi-factor spread model to estimate the movement of loan spreads relative to spreads required in the (competing) corporate bond market as well as the signi®cance of loan-speci®c characteristics in determining loan spreads. The empirical estimates are based on the Loan Pricing Corporation's database which consists of over 4000 loan transactions between 1987 and 1994. We ®nd a positive HLT loan spread sensitivity to changes in spreads in the corporate bond market, but this sensitivity is signi®cantly less than unity; indicating that the HLT loan market and high yield public debt market are not fully integrated. Furthermore, there is evidence that lenders augment, rather than substitute, loan yield spreads with additional fees for syndication, commitment and cancellation risks. In general syndicated loans have lower yield spreads than other HLT loan types. Ó 1998 Published by Elsevier Science B.V. All rights reserved.
Introduction
The objective of this paper is to examine the determinants of credit risk spreads on loans. Although there are a number of theoretical models of credit spread determinants the empirical literature is sparse.
2 This is largely due to the fact that information on loan spreads (or bank private debt) has not been publicly available until recently. In this paper we employ the Loan Pricing Corporation's (LPC) database on highly leveraged loans (HLT) to examine the factors that impact the required spreads on these loans.
Economic theory suggests that if ®nancial markets are ecient, comparable forms of ®nancing will be priced to re¯ect the law of one price, adjusted for risk, transaction costs and embedded options. Rational borrowers will not pay a higher rate than is available on a substitutable form of ®nancing. Similarly, rational investors will be unwilling to accept dierent risk-adjusted returns from similar investments.
Interestingly, one aspect of the pricing of HLT loans is that there appears to be a persistent spread between the yields in the HLT loan market and the high yield bond market (see Fridson, 1995) . Price dierences or spreads will exist to the extent that they re¯ect market imperfections. One imperfection is the difference in borrower/investor access to the loan market compared to the bond market caused by regulatory and institutional barriers. The diculties of bringing to the market high yield bond oerings of a size of less than $100 million implies that the bond market has a barrier to entry which may be reected in price disparities in the loan and bond markets. Furthermore, regulatory restrictions on commercial banks, insurance companies, and thrift investments in below-investment grade corporate bonds as well as maturity constraints that preclude bond purchases by prime rate funds, exemplify barriers to access on the investor side. These constraints could aect the liquidity of the below-investment grade bond market, increasing price dierences across loan and bond markets. This paper explores the determinants of the ex ante credit spreads on HLT loans by estimating the systematic movements in loan spreads, relative to the spreads required in the``competing''corporate bond market. The objective is to determine the degree of divergence between HLT loan and bond yield spreads. We use the yields on (i) investment grade corporate bonds rated Baa by Moody's and (ii) Merrill Lynch's All-High-Yield Bond index yield to test the degree of market divergence. The results show a loan yield spread sensitivity towards changes in spreads in the corporate Baa bond market and the high yield (``junk'') bond market that while positive, is signi®cantly less than unity, indicating that the HLT loan spreads do not move in direct tandem with spreads of either the corporate Baa bonds or junk bonds. Nevertheless, these data also show that there is greater degree of HLT loan pricing convergence with the corporate Baa bond market than with the junk bond market.
The paper also estimates the impact of loan speci®c characteristics on HLT loan spreads based on a multi-factor model. Speci®cally, the divergence in loan-bond yield spreads may be tied to various characteristics or factors including the loan amount, use of loan proceeds, maturity, collateralization, syndication and type of loan. In addition, borrower characteristics such as size and the ex ante credit rating of the borrower as well as the role of the originating bank may all in¯uence the pricing of new-issue loans and the pricing discrepancy observed relative to the competing corporate bond market.
The paper is organized as follows: In Section 2, we examine the basic characteristics of the HLT market. In Section 3, we discuss the sample. In Section 4, a credit spread model is speci®ed. Section 5 reports the empirical results and Section 6 concludes.
Institutional characteristics of HLT loans
The development of the market for HLT loans can be traced to the growth over the past decade in commercial lending transactions to ®nance mergers and acquisitions, leveraged buyouts, and related transactions. One measure of the growth in HLTs is that between January 1987 and September 1994, LPC reported that there were 4122 deals, with a combined dollar amount (in new-issue loans) estimated at $593.5 billion.
While HLTs are now a signi®cant portion of outstanding commercial credits, the nature of these loans, the market participants (including borrowers, originating banks and participating investors), and the interest and fee structures are not well documented.
HLT criteria
The criteria for classi®cation of a loan as an HLT were in dispute prior to October 1989, when highly-leverage-transaction guidelines were laid out by the Oce of the Comptroller of Currency, the Federal Reserve Board, and the Federal Deposit Insurance Corporation (1989 Corporation ( , 1990 . These criteria de®ned HLT loans as: · all loan ®nancings used for buyouts, acquisitions, recapitalizations; · all loan ®nancings which: (i) double the borrower's liabilities and result in a leverage ratio (total liabilities/total assets) higher than 50%; or (ii) increase the leverage ratio higher than 75%;
· all loan ®nancings that are designated as an HLT by the syndication agent; · all loan ®nancing to subsidiaries of HLT companies, even if the subsidiary does not meet the HLT de®nitions above. The underlying regulatory guidelines exclude debtor-in-possession ®nancing for businesses in Chapter 11 bankruptcy reorganization. Furthermore, some loans are excluded if they meet certain performance criteria, even if the borrower's leverage ratio continues to exceed 75%.
Due to a review prompted by the recession and a perceived credit crunch during 1991±1992, bank regulators (i.e., the Federal Reserve, the FDIC, and the Comptroller of Currency) phased out the requirement that banks disclose the total amount of loans to highly leveraged companies in their ®nancial statements as of 30 June 1992. This decision re¯ected regulators' ®ndings that large banks were not overexposed to HLTs and that they posed little threat to either the bank insurance fund or bank capital reserves. There was also a desire to prevent bank examinations from impeding the availability of credit to borrowers. However, the Securities and Exchange Commission (SEC) has required the continuation of HLT loan exposure disclosures.
3 Given that the LPC database is constructed from loan information ®led with the SEC, the sample re¯ects the HLT designation required by the SEC which is identical to the reporting requirements of bank regulators.
HLT loan features
High-leverage-transaction loans have traditionally being originated by banks and syndicated to other banks in the secondary market for loans. However, in recent years, these loans have become attractive to a larger class of investors. The high ex ante interest rates associated with these loans are only one reason for their increased attractiveness, especially, compared to high yield (``junk'') bonds. 4 In Table 1 the key features of HLT loans relative to junk bonds are summarized. In general, HLT loans have a senior priority position over subordinated bondholders with respect to repayment of interest and principal. Because of their senior position in the capital structure, borrowers usually repay HLT loans ahead of all other debt obligations. Furthermore, these loans are normally secured by pledges of speci®c collateral either in the form of assets or the equity of the borrower. HLT bank loans also tend to have shorter maturities, averaging 4.4 years (53 months) compared to an average maturity of 10 years for high yield debt.
There are also important dierences with respect to pricing conventions and ®nancial covenants between HLT loans and high yield debt. Loans are usuallȳ oating-rate based and typically allow borrowers to select a pricing formula linked to the Prime rate, LIBOR, or a Certi®cate of Deposit rate (CDs), plus a credit spread. Borrowers are also often free to change the base index on any rollover date (usually semiannually). Finally, HLT debt (as bank issued private debt) generally has more stringent protective covenants than public debt such as high yield bonds (see Carey et al., 1994) .
HLT loan market participants
The growth in leveraged loan transactions may be explained in part by an increasing shift by banks from the origination of loans, as long term investment vehicles, to their origination for distribution to others through loan sales or through participations. Through these loan sales and participations, originating banks can increase the volume of their lending while simultaneously diversifying ®rm, interest rate and geographic risks, improving liquidity, and enhancing their ability to comply with capital requirements and lending concentration restrictions. The most important of the originating banks are US money center and large regional banks, many of whom sell participations to a group of buyers beyond their correspondent banks, including smaller banks, non-bank ®nancial institutions such as General Electric Capital Corporation, foreign banks and investment banks.
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More speci®cally, the major purchasers of loans and loan participations can be classi®ed into two groups: (passive) portfolio investors and active strategic buyers. Portfolio investors include US banks and foreign branches, agencies of foreign banks, insurance ®rms, pension and mutual funds. These ®rms purchase HLT loans in anticipation of earning attractive rates of return on senior debt. Foreign banks and smaller banks invest for product and geographic diversi®cation to overcome the eects of restrictions on interstate banking.
Strategic buyers of loans and participations invest in HLT loans with the objective of subsequently owning or obtaining a large controlling position in a borrower or its subsidiary. These investors include vulture funds which specialize in purchasing distressed loans for bargaining in a restructuring deal. Table 2 provides a listing of the top selling institutions in leveraged loan transactions over the past decade. The LPC database lists the originating lender (and major participants) for 4122 deals. An institution is classi®ed as à`l ead'' lender if it retains primary administrative, monitoring, and contract enforcement responsibilities. These banks also typically retain the largest stake in the loan. Some banks perform administrative oversight duties, although these are relatively minor, and their share ownership in the loan is smaller, on average, than lead banks. These banks are generally referred to as loan managers. A third group is referred to as participants, to re¯ect the fact that they do not perform special functions other than being signatories to the original loan agreement.
The top 20 lead banks in Table 2 are ordered by the number of transactions. Citibank was the top originator with 323 HLT deals, with an average deal size of $203.36 million, over half of which was sold in participation agreements with other ®rms (53.0%). The bank's share represents about 11.23% of the total amount of HLT loans issued, a ®gure that is second only to the 11.43% reported by (the since-merged) Manufacturers Hanover Trust (MHT). In 190 of the 4122 deal sample, MHT was the lead bank with the highest average deal size of $356.99 million. The table also shows that Bank of America retains the largest portion of HLT deals, with an average of 70.9% share per deal. Overall, the top 20 institutions are lead lenders in 2573 (or 62.42%) deals, which in dollar terms represents 66.13% of the HLT outstanding. Second-tier institu-tions (i.e., the next 20 leading``lead'' ®rms) accounted for a further 12.70% of the amounts originated.
Sample description

General description of sample
The sample is based on 4122 HLT deals reported by LPC between January 1987 and September 1994, with a total volume of new issue HLT loans of $593.5 billion. The LPC database is compiled from the LPCs weekly Gold Sheets which cover the loan syndication market borrowers, loan amounts, facility type, maturity, credit rating, credit spreads, fees, as well as lenders' shares and role (lead manager, loan manager, etc.). Gold Sheets are in turn constructed from loan information ®led with the Security Exchange Commission (SEC) covering large corporate, middle market, and international loans with sizes varying from $100,000 to over $13 billion. We show the annual volume of new issue HLT bank loans strati®ed by HLT designation in Fig. 1 . The ®rst three years of the sample covering 1987±1989 is characterized by HLT growth from $50 billion in 1987 to over $150 billion by 1989. However, after 1990 the annual volumes of new HLT loans started to fall, partly due to a decline in mergers and LBO activity and partly due to increased regulation of HLT loan by bank supervising authorities after October 1989. Although bank regulators' requirement regarding HLT loan disclosures ceased on 30 June 1992, the SEC has required the continuation of such disclosures.
HLT loan characteristics, for new issues during 1987±1994 period, are shown in Table 3 by loan type, HLT designation (i.e., purpose), by industry type of the borrower (based on the one digit SIC code), and by lender role. For the full sample, the average loan size is $145.8 million, with loans ranging in size from as low as $234,000 to $13.6 billion. The maturity of these loans averages 53.38 months, but ranges between 1 and 204 months. Approximately 94.5% of the loans are syndicated with the lead lenders retaining a share averaging 51.42%. This indicates that originating lenders generally retain only about half of these loans in their portfolio. Contrary to popular perception, only 21.3% of these loans are secured by a pledge of assets. The corporate rating of the borrower is almost always below investment grade, with 98.6% of the ratings at the time of the deal below Standard and Poor's BBB rating. Borrower size, as measured by sales in the year immediately preceding the deal, ranges from $440,000 to $21.35 billion, with average sales of $843.08 million.
Loan type, HLT designation, and industry groups
In general HLT loans may be allocated to term loan or revolving facilities. Term loans are installment loans which cannot be reborrowed once repaid. These funds are typically drawn down at one time, but occasionally do have a takedown or delayed take-down period. Another feature is that the loan principal is usually amortized, although the loan may be prepaid without additional fees. Attributes of term loans and their dierences with revolving facilities are highlighted in Panel A of Table 3 . Term loans constitute about 37.28% of all new issues and on average are larger in size ($154.5 million), and have longer maturities (65.7 months). Revolving facility loans may be drawn down (up to the commitment amount), repaid and reborrowed any number of times. An interest fee is charged on the outstanding loan amount as is a commitment fee (on any commitment unused) and a facility fee (on the total commitment amount available). These loans comprise 46.43% of the HLT total, are relatively smaller in size ($107.33 million), and have shorter maturities (51.6 months) than term loans. There are statistically no dierences in the level of syndication, the proportion of loans secured, the share retained by the originating lenders, or the corporate ratings of the borrowers between revolving loans and term loans.
The ®nal category of loans, classi®ed as``other'' in Table 3 , comprises of very short-term facilities such as bridge loans, 365-day facility, and demand loans. This loan group, which also includes loans made to support letters of credit (or bankers acceptances), tends to be larger, with an average size of $292.5 million, shorter-term (27.94 months), less frequently syndicated, but more often secured, compared to both term loans and revolving facilities. Borrowers' security is large and their credit ratings are generally below investment grade.
The LPC database also provides the primary designation of each loan. Table  3 Panel B shows that the most common use of loan proceed is debt repayment (22.10% of the sample which includes all facilities for re®nancing or consolidation of existing debt prior to maturity). Approximately 99.5% of these loans are below investment grade. On average, LBO loans (15.62% of the sample) are the largest sized (an average of $315.12 million), and are made to the biggest ®rms (mean sales of $1.4645 billion).
The shortest maturity loans are for working capital needs such as funding inventory purchases (12.44% of the sample). These loans also have the smallest deal size ($68.6 million on average). Loans for recapitalizations comprise 8.76% of the sample and are used to support changes in a corporate borrowers' capital structure. These loans are often made simultaneously with a debt or equity oering. Recapitalization loans have the lowest syndication rate but are most often secured. General corporate loans are a catch-all purpose loan category that can be used for various activities related to general operations, purchases or working capital. A unique characteristic of these loans is the lack of security, with only about 12.8% being secured. Originating lenders retain their greatest shares (60.2%) in these loan categories.
General acquisition loans (also called``hunting lines'') comprise 6.3% of the sample, and may be dierentiated from takeover loans in that these loans are designated for unspeci®ed asset acquisitions, while takeover loans are used to support purchase of speci®c assets or a company. The average loan size and maturity of general acquisition loans is less than that of takeover loans. In addition lenders tend to syndicate a higher proportion of takeover loans. Finally, loan characteristics by industry group and lender role are shown in Table  3 , panels C and D, respectively. Includes lender roles such as arranger, CO-arranger, administrative agent, agent and CO-agent. These origination's lenders retain the largest commitment remain the primary monitors of the borrowers.
f These banks retain a smaller share in the commitment to lend and play a secondary role in servicing and monitoring. These are identi®ed as lead manager, CO-lead manager, manager, CO-manager and senior manager.
g These banks do not perform any special roles except to be signatories to the original loan agreement.
Credit spreads and fee structure
A leveraged loan transaction typically involves two types of revenues to a banker; interest and fees. Interest revenues usually are based on one or morē oating rate-index plus a credit spread. In Table 4 , we show the distribution of the three most commonly-used indices by the year of loan origination. These include the Prime rate, 6-month LIBOR, and 6-month Certi®cate of deposit (CD) rates. (Note that since the loans are frequently priced o of more than one of the indexes, as alternative choices for borrowers, the sum of the proportions of the loans based on the Prime, LIBOR, and CD rates exceeds 100%.) In Panel A we show that about 92.28% of the loans have the 6-month LIBOR rate benchmark. The credit spread (above the libor) was widest in 1991 at 258.59 basis points and narrowest in 1994 (234.92 basis points); by comparison, the average yield spreads on corporate Baa and junk bonds are 316.32 and 298.43 basis points, respectively. In Panel B, we show that 73.5% of HLT loans in the sample have the lead bank's Prime rate as the benchmark rate. The average spread of the loans over the prime is 136.49 basis points, compared to an average 130.44 and 412.13 basis points for the corporate Baa and the AllHigh-Yield bond indexes, respectively. The prime-based interest rate``¯oat-s''only to the extent that banks change their rates. The least frequently-used option is the CD-based pricing, with only about 16.54% all the loans issued during the period. It is interesting to see that the yield spreads on Baa and junk bonds vary quite a lot over time, while the spreads on HLT loans are somewhat`s ticky'' with less variation over time (Fig. 2) . The second source of revenue is derived from fees. In Table 5 , a description of fee structures and their distribution is shown. Upfront fees are one time fees which are collected at deal closing time to compensate the originating bank for providing immediacy and for the risk of not being able to sell participations in the loans made. The average upfront fee is 55.714 basis points. Annual fees are annual charges against the commitment amount for loan administration costs; commitment fees compensate for providing the line of credit (a callable option from which the borrower can draw), while the cancellation fee is charged against termination or commitment reduction. A letter of credit fee may also be charged. Table 5 shows that the fees are charged regularly and the cross-sectional variation in the size of the fees is fairly large. In general, the correlation among these fees is positive and statistically signi®cant, indicating that lenders use these fees in a complementary, rather than an osetting, fashion.
The determinants of loan spreads
A theoretical model
In this paper, we use an augmented multi-factor model to model the determinants of the ex ante yield spread on loans. We assume that yield spreads are determined by the following model: where y it is the loan yield spread over a benchmark market index rate at time of origination (time t). it is a 2 Â 1 vector which includes the Baa yield spread and junk bond yield spread over the benchmark rate at time t. These spreads vary according to the date of origination of the loan over the 1987±1994 period. The coecient b i is the ith loan's spread sensitivity to the spreads of the two corporate bonds (i.e., Baa and junk). it is a vector of loan-speci®c characteristics, while c measures the impact of these loan-speci®c characteristics on HLT loan spreads.
The intuition underlying the model is that a loan's yield spread is determined, in part, by its systematic relationship b i to the spreads required in (competing) corporate bond markets. That is, the Baa bond (and junk bond) yield spread re¯ects required credit risk compensation for a competing benchmark corporate bond. The higher a loan's systematic risk exposure, the higher its ex ante loan spreads or risk premium.
However, b i is incapable of capturing all the determinants of a borrower's credit risk. Thus, we allow loan-speci®c characteristics to aect loan pricing. This essentially assumes that (b i , it ) span the same pricing space as the underlying systematic risk exposure factors. This use of ®rm-speci®c variables as proxies for factor loadings has been used recently by Fama and French (1992, 1995) , Berk (1995) and Mei (1993) . Nevertheless, Eq. (1) is not directly estimable in a cross-section of loan spreads, since b i is not observable and varies across individual loans. Thus, we estimate the following regression:
where b is the population mean of the b i sensitivity coecients. In Appendix A, we show the conditions under which the OLS estimator of Eq. (2) is statistically unbiased and consistent. The b in Eq. (2) measures the average loan sensitivity towards changes in spreads in the corporate bond (Baa or junk debt) market. If these loans are of a similar credit quality and maturity as the benchmark bond, we would expect the loan b i to be close to one.
6 This is similar in spirit to equity pricing, where we would expect, in a cross-sectional regression similar to that of Eq. (2), with a well diversi®ed sample of stocks, that the beta should be close to one if the market portfolio is used as it .
Empirical determinants
As discussed above, HLT loans may be priced based either o the Prime, LIBOR, or CD rates. The dependent variable we use in the regressions that follow is the ex ante (percentage) credit spreads which is calculated as spread Loan rate À Base rate Base rate 3 at time of origination. Here the base rate is the monthly average Prime, 6-month LIBOR, or 6-month CD rate at the time of loan origination (as reported by the Federal Reserve). The independent variables which are used to explain the percentage spread are described below (listed in Table 6 ).
The independent variables
The independent variables fall into ®ve categories: the bond market yield spread, loan characteristics, borrower characteristics, lender role, and HLT designation.
BaaYield: It represents the ex ante yield on the portfolio of corporate bonds with Moody's corporate rating of Baa at time of loan origination obtained from federal Reserve Statistical Release H15.
Junkb_Yield: It represents the ex ante yield on Merrill Lynch's All-HighYield (``junk'') bond portfolio index obtained from Bloomberg Information Services.
Ln(Sales): It represents borrower size, as measured by the natural logarithm of total sales in the year immediately preceding the closing of the deal.
Ln(Amount): It represents the natural logarithm of the loan commitment amount at origination.
Syndicate: This is a dummy variable equal to 1 (0 otherwise) if the loan is syndicated.
Secured: This is a dummy variable equal to 1 (0 otherwise) if the loan is secured by a pledge of speci®c assets (or equity) of the borrower.
Maturity: It is represented by three dummy variables based on the maturity of the loan. LOWMAT is 1 (0 otherwise) if the loan's contractual maturity is 60 months or less; MEDMAT is 1 (0 otherwise) if maturity is greater than 60 months but less than 180 months; HIMAT is 1 (0 otherwise) if the maturity is greater than 180 months.
Lender Role: Three dummy variables re¯ect the role of the originating lender. AGENT-LEAD is 1 (0 otherwise) if the originating bank is the lead lender. This group is usually identi®ed in the LPC database by titles such as arranger, co-arranger, administrative agent, agent or co-agent. MANAGER is a dummy variable equal to 1 (0 otherwise) if the primary lender has a lower level of commitment or syndication risk. This is identi®ed in the LPC database as the bank being a lead manager, co-lead manager, manager, co-manager, senior manager. Finally, PARTICIPANT is a dummy variable equal to 1 (0 otherwise) if originating lender performs no speci®c role other than being a signatory to the original loan agreement and funding a share of the loan.
Loan type: Stands for three dummy variables based on the type of the loan. TERM is 1 (0 otherwise) if the loan is a term loan; REVOLVER is 1 (0 otherwise) if the loan is a revolving facility; and OTHER is 1 (0 otherwise) if the loan is a short-term facility such as demand, bridge, standby LC or bankers' acceptances loans. Corporate rating: This represents corporate debt ratings (based on Standard and Poor's Classi®cation) of the outstanding debentures of the borrower at the time of the loan transaction. INVGRD is 1 (0 otherwise) if the borrower is investment grade (BBB and above in Standard and Poor's rating ); NOGRD is 1 (0 otherwise) if the borrower is unrated; SUBGRD is 1 (0 otherwise) if the borrower is below-investment grade but within the range BB-B. SPECUGRD is 1 (0 otherwise) if the borrower is a speculative issue with a rating between CCC and D.
HLT designation: Seven dummy variables re¯ect the designated purposes of the leveraged loan. These dummy variables are Recapitalization, Takeover, General Acquisition, Working Capital, Debt Re®nancing, and General Corporate Purposes, and Leverage-Buy-Outs (LBO).
Discussion of empirical determinants
The objective of the analysis is to model the determinants of the ex ante spreads (and fees) of new issue HLT loans relative to the ex ante yield spreads in the competing corporate bond markets as well as speci®c loan characteristics or features. The ex ante market yield spreads are the yield spreads on corporate bonds rated Baa by Moody's (taken from the Federal Reserve System H.15 release) and the yield spread on Merrill Lynch's All-High-Yield bond index (obtained from Bloomberg).
A loan feature that may be an important determinant of spreads is the size of the loan. Larger loans tend to be associated with large public borrowers and there is more public information available regarding such borrowers. As such, default risk may be lower than for smaller loans; leading to a lower yield spread. Alternatively, a larger loan size can lead to enhanced credit risk concentration at the originating bank (to the extent that the bank cannot syndicate/sell-o all of the loans). That is, the lender is exposed to a higher level of borrower-speci®c risk. This suggests a higher loan yield spread may be demanded by the originating lender. Therefore, one might expect either a negative or positive relationship between borrower size and loan yield spreads.
The ex ante credit rating of the borrower is clearly an important factor in determining the risk and price of a new-issue loan. One would expect that higher credit rated corporations will have lower default risk and hence lower yield spreads. Credit quality dierences may be even more important, after the bank regulators' disclosure requirements were phased out, as the incentives for lending to highly indebted borrowers may have increased. Longer maturity loans should be expected to have a higher risk of principal repayment compared to the short-term loans (this should lead to higher yields); see Flannery (1986) . A revolving facility provides an on-going line of credit that may be drawn down, repaid and re-borrowed many times over the life of the line. Compared to the ®xed term loan facilities, the revolver is more likely to be associated with takedown risk. This should lead to higher required yield spreads (see Ho and Saunders, 1983) .
If the loan is underwritten by a syndicate, it is more likely to be successfully distributed to other lenders until the lead bank's target share is reached. This is equivalent to a reduction in syndication risk for the originating bank and to a reduction in ®rm-speci®c risk associated with individual loans. This suggests that one should expect lower yield spread on syndicated loans.
7 If a loan is secured by a pledge of speci®c assets or equity of the borrower, the risk of principal and interest default is likely to be lower, leading to lower yield spreads.
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The role of the primary or originating lender is used to dierentiate commitment levels and a bank's exposure to syndication, commitment, and cancellation risks. An agent-lead bank by de®nition has a higher commitment level and thus greater credit risk exposure. This should lead to a higher required yield spread. Osetting this eect is the fact that a lead bank has the primary responsibility for monitoring and covenant enforcement. As such the uncertainty associated with the loan is reduced±leading to a lower spread. Finally, the relationship between loan proceed use (designation) and loan spreads will be in¯uenced by dierences in the lenders' ability to extract higher rates of return for dierent use of proceeds. In otherwords, the purpose of the loan has useful information content beyond the signals about credit-worthiness that are conveyed in loan origination announcements (see James (1987) and Lummer and McConnell (1989) ). In the tests, seven categories of proceed use are included. Loans for ®nancing acquisition may earn higher yields than general corporate loans because lenders are able to charge higher rates for providing immediacy.
10 Loans for debt re®nancing or recapitalization are viewed as 7 Note, however, that the originating banks may earn fees associated with syndication. These are more likely to be re¯ected in upfront or commitment fees, rather than in higher yields. 8 However, arguably only high risk borrowers have to pledge collateral. As such collateral may be viewed as a signal of being a higher (rather than lower) risk. 9 In Diamond (1984 Diamond ( , 1991 , it is shown that direct lender±borrower liaison will result in costly or inadequate information production, either because of duplication of eort, if each lender monitors, or a free-rider problem in which no lender acts. However, if a delegated monitor has primary responsibility for monitoring and enforcing loan contracts on behalf of the whole syndicate, the uncertainty associated with a borrower is reduced, and this should lead to a lower risk default. 10 Megginson et al. (1995) show that lending syndicates are able to extract higher loan rates for ®nancing transactions where the borrower needs to acquire ®nancing quickly (e.g., takeover and leveraged buyout). In another study, Kracaw and Zenner (1994) show that there are signi®cant dierences in borrowing ®rms' abnormal returns at the announcement of bank ®nancing of LBOs compared to announcements of bank ®nancing for recapitalizations.
negative NPV investments since they are usually utilized for defensive purposes in corporate control contests (Denis, 1990) . This should lead to higher yield spreads. Debt re®nancing and recapitalization loans can be viewed as renewals which provide positive signals about the borrower's prospects. Lenders may be able to earn a higher yield through higher rates or from equity-kicker features that allow lenders to share in upside returns with borrowers.
Empirical results
Various speci®cations of the yield spread model are reported in Tables 7±12  and are 
Loan-bond price divergence
One consistent ®nding from the regression tests with the dierent model speci®cations is that the ex ante corporate bond yield spread variable (BaaYield) has a positive and generally signi®cant impact on loan yield spreads. However, we ®nd this sensitivity is much smaller than one (b 0X299). While quality characteristics/factors and institutional features may impact the degree of divergence (see Section 5.2), the ®nding that b is signi®cantly less than one could in part be due to``loan interest spread stickiness'', i.e., a time lag on the part of banks to adjust loan spreads to re¯ect changing spreads in the corporate debt markets. It is worth noting that the``spread stickiness'' referred to here is dierent from the general interest rate stickiness examined in previous studies (e.g., Berger and Udell, 1992; Mester and Saunders, 1995) . Here we are not talking about stickiness with respect to the general level of interest rates or bank rates (e.g., prime rate), but rather with respect to changes in yield spreads, i.e., to changes in the risk premium. Table 7 also shows a mean b for junk bonds which is signi®cantly smaller than that of the corporate Baa bond, suggesting that there is relatively greater price divergence between the HLT loan and junk bond markets than between the HLT loan an corporate bond markets 12 .
Loan speci®c eects and lender characteristics
In this section we summarize the ®ndings regarding the eects of other loan characteristics on the HLT spreads. Borrower size (Ln(Sales)) is insigni®cant, but loan size (Ln(Amount)) is negative and signi®cantly correlated with ex ante yields, indicating that larger loans have a borrowing cost advantage. We also ®nd that longer maturity loans (MEDMAT) generate higher yields. Loans which are secured by a pledge of assets (SECURED) have higher, rather than lower, yields. On average, secured issues generate 3.2 basis points in higher expected yields, which is statistically signi®cant.
13 This con®rms the view (see Table 7 The convergence of HLT loan and corporate bond prices This table shows estimates of the relationship of the ex ante yield spread on HLT loans and the required spreads in the competing Baa corporate and high-yield-bond market. The regression estimates in each column re¯ect the three pricing options available. Figures in parenthesis are t-ratios. The eects of loan and borrower characteristics are re¯ected through secured (SECURED), loan size (LN(AMOUNT)), maturity (MEDMAT), corporate rating (INVGRD), and borrower size (LN(SALES)). The syndication variable is a dummy variable (SYNDICATE) takes the value of 1 (0 otherwise) if the loan is underwritten by two or more lenders. * Indicates signi®cance at 5%. ** Indicates signi®cance at 10%. Battacharya and Thakor, 1993) that collateral backing signals a more (rather than less) risky borrower. The coecient for loan syndication versus sole-lender (SYNDICATE) is negative but insigni®cant. The sign of the coecient can be interpreted as (weak) evidence in support of the hypothesis that syndicated lending lowers the risk of an unsuccessful distribution of loans. The syndicated loan sample is also disaggregated into three subcategories re¯ecting the existence of dierent incentives for lenders to monitor and, if necessary, to enforce contract terms. In Table 8 , we substitute the SYNDICATE variable with two interactive dummy variables. The ®rst interactive dummy variable is SYNDICATE Â LEAD ± the interaction between SYNDICATE and AGENT-LEAD. This variable is included to measure the eect on yield spreads when there is a lead lender within the syndicate who retains the largest share. If the incentive to monitor is correlated with the share of the loan retained as well as with the lender's designation, this variable should have a negative sign, consistent with a reduction of credit risk. The second interactive variable SYNDI-CATE Â MANAGER measures the eect of reduced monitoring incentives when the originating bank retains a lower share.
14 The role of MANAGER is associated with a lower share in the loan retained, and therefore with narrower oversight authority (and monitoring incentives). This variable is predicted to have a more positive eect on credit spreads than SYNDICATE Â LEAD.
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By comparison, syndicated loans where both SYNDICATE Â LEAD and SYNDICATE Â MANAGER dummies are zero should have a relatively higher spread.
In Table 9 , we report estimates from a multivariate regression of the ex ante yield spreads with several modi®cations to the models estimated in Tables 7  and 8 . First, since credit rating is important, we include a broader set of credit ratings in order to exploit the additional information that may be implied by the ratings dierences. Speci®cally, three credit rating dummies for unrated issues (UNRATED), sub-investment issues (BB-B), and speculative issues (CCC-D) are included. The estimated coecients are all positive, with the largest being for the speculative issues.
The use of the loan proceeds is also more ®nely partitioned, with six out of seven dummy variables included (where the dummy for general corporate ®-nancing is excluded to avoid linear dependency). All dummy variables are positive with the exception of general acquisition loans. The positive signs for takeover and acquisition loans are consistent with evidence in Megginson et al. (1995) that banks are able to extract higher yields for providing immediacy (e.g. transactions in which quick ®nancing is needed). Similarly, the higher yield spreads associated with debt repayment and recapitalization loans support the view that these loans are negative NPV investments (Denis, 1990) . In general, the positive coecients suggest that lenders are able to extract higher yields to compensate for high risk exposure than under general corporate ®- nancing loans. An interesting piece of evidence is that revolving loans have a lower yield spread than term loans, the latter are generally larger in size and have a longer maturity. Table 10 presents regression estimates of the relationship between fees and the ex ante yield premium of HLT loans, controlling for loan characteristics. The fee variable is included to examine whether fees and spreads are potential substitute or complementary sources of revenues for originating banks. If fees and loan spreads are substitutes then a negative relationship should be expected between fees and yield spreads.
Eect of fees
Fees are speci®ed as a percentage of the underlying facility expressed in basis points, and refer to upfront, commitment, cancellation, and letter of credit (LC) fees. We present here only the results for upfront fees as the relationship with the spread is similar for the other fees.
The main result is that upfront fees have a positive and signi®cant coecient in the HLT yield spread regression, which is inconsistent with the hypothesis that loan rates and fees are substitutes. That is , banks do not appear to charge lower loan rates with the expectation of extracting higher upfront fees from borrowers. We explored this relationship further by analyzing the characteristics of borrowers who were charged upfront fees compared to those who were not charged fees. Table 11 indicates that, on average, upfront fees are charged on larger loans, and the loans are often designated for LBO ®nancing. Our ®nding is consistent with recent empirical evidence that lenders are able to extract relatively higher gross returns on loans for takeover and leverage buyouts (see Megginson et al., 1995; Kracaw and Zenner, 1994) . In general, our results provide evidence that one way banks extract higher returns on riskier loans is through the incidence of upfront fees in addition to higher loan rates, more security, and shorter maturity. Table 12 presents results of the impact of the easing of bank regulators' reporting requirements on HLT lending. Regression coecients are estimated for two periods corresponding to regulation (January 1987±June 1992), and post-regulation (July 1992±September 1994). The regulation period represents the period in which banks were required to disclose the total amount of loans with HLT designation (see Section 2.1). This reporting requirement was phased out to prevent regulation from impeding credit creation toward the end of 1991±1992 credit crunch. The computed F-statistic, for the null hypothesis of stable parameters across time, F(18, 3039) 14.0433, is statistically signi®cant at the 5% level, rejecting the hypothesis of a stable structural model determining spreads during the pre-and post-``regulatory'' periods. Speci®cally, loan yield spreads were slightly more sensitive to junk bond yield spreads movements than corporate Baa yield spread movements in the post-deregulation period. By contrast, during the period of regulation, loan yield spreads were more sensitive to Baa yield spread (b 0X281) than to junk bond yield spreads (b 0X023). 17 The relative sizes of the coecients on Baa yield and junk bond yield variables were more similar in absolute value in the post-regulation period, perhaps re¯ecting the improved credit quality of the junk bonds. 18 The spreads on HLT loans also appear to have declined in recent years (i.e., spreads during regulation were an average 2.53%, compared to 2.42% in the post-regulation period).
Deregulation of HLT lending
Conclusion
In this paper, we employ the Loan Pricing Corporation's database on HLT loans to analyze the determinants of ex ante yield spreads. The data base consists of 4122 deals between 1989±1994, with a combined dollar amount (in new-issue loans) estimated at $593.5 billions. The results show that, on average, HLT loan yield spread sensitivity to yield spreads in the Baa corporate 17 As in Section 5.1, we also computed t-statistics for the linear hypothesis that the coecient on BaaYield and Junkb_Yield variables are equal to 1. Across the two subperiods ± regulation (January 1987±June 1992) and post-regulation (post-June 1992) ± the computed t-statistics reject the hypothesis of unit coecients for both variables. 18 The correlation coecient between BaaYield and Junkb_Yield in the regulation is 0.8708 compared to 0.9073 in the post-regulation period. This table shows the determinants of the ex ante yield on HLT loans to test for a parametric shift after deregulation of HLT lending. The dependent variable is the ex ante premium or credit spread as a percentage of the benchmark rate index. The independent variables re¯ect loan size, maturity, collateral, syndication, loan purpose and type, lender role and size and rating. * Indicates signi®cance at 5%. ** Indicates signi®cance at 10%.
bond market and junk bond market has been positive, but signi®cantly less than unity; indicating that pricing in the HLT loan and corporate bond markets diverge. Interestingly, we ®nd that over the whole sample period that loan yields are more sensitive to movements in investment grade bond (Baa) yield spreads than junk bond yield spreads. Our study also ®nds several other important borrower quality characteristics that are important determinants of HLT loan spreads. In particular, there is evidence that lenders augment, rather than substitute, loan yield spreads with additional fees for syndication, commitment and cancellation risks. Moreover, syndicated loans have lower yield spreads and spreads are further lowered by the presence of a lead lender who retains a large share (and thus retains broad monitoring responsibilities).
The use of loan proceeds are also important determinants of HLT loan spreads. Speci®cally, loans for acquisitions and debt restructurings have relatively larger yield spreads to compensate for immediacy (i.e., transactions that require quick ®nancing), and for increased borrower leverage. Term loans which are generally larger in size and have longer maturities also have larger yield spreads than revolving loan facilities. We also found that secured loans generate higher expected yields, con®rming the view that more risky loans require collateral to be pledged. Finally, HLT spreads on average appear to have fallen in the post-July 1992 (deregulation period) and to be relatively more closely linked to movements in junk bond yield than in the pre-July 1992 period. Ç b
